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Abstract 
Background: Emergency surgery represents a unique context. Trauma teams are often multidisciplinary and need 
to operate under extreme stress and time constraints, sometimes with no awareness of the trauma’s causes or the 
patient’s personal and clinical information. In this perspective, the dynamics of how trauma teams function is funda-
mental to ensuring the best performance and outcomes.
Methods: An online survey was conducted among the World Society of Emergency Surgery members in early 2021. 
402 fully filled questionnaires on the topics of knowledge translation dynamics and tools, non-technical skills, and 
difficulties in teamwork were collected. Data were analyzed using the software R, and reported following the Checklist 
for Reporting Results of Internet E-Surveys (CHERRIES).
Results: Findings highlight how several surgeons are still unsure about the meaning and potential of knowledge 
translation and its mechanisms. Tools like training, clinical guidelines, and non-technical skills are recognized and used 
in clinical practice. Others, like patients’ and stakeholders’ engagement, are hardly implemented, despite their increas-
ing importance in the modern healthcare scenario. Several difficulties in working as a team are described, including 
the lack of time, communication, training, trust, and ego.
Discussion: Scientific societies should take the lead in offering training and support about the abovementioned top-
ics. Dedicated educational initiatives, practical cases and experiences, workshops and symposia may allow mitigating 
the difficulties highlighted by the survey’s participants, boosting the performance of emergency teams. Additional 
investigation of the survey results and its characteristics may lead to more further specific suggestions and potential 
solutions.
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Introduction
Hospital trauma teams are made up of a wide range 
of healthcare practitioners who collaborate to provide 
high-quality care. While many scholars agree that a good 
trauma team’s qualities are self-evident, there is little 
quantitative evidence on the most desirable attributes 
associated with good trauma care [1, 2]. Moreover, team 
dynamics in trauma and emergency settings are crucial. 
Trauma teams are multidisciplinary and need to work 
under great pressure and with time constraints, often 
with little knowledge about the trauma’s causes and the 
patient’s identity, pre-existing conditions, and wishes. The 
emergency setting does not often allow the investigation 
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of existing clinical literature and guidelines or consulta-
tion with other colleagues for second opinions.
Trauma teams so need to employ processes and tools to 
allow effective knowledge translation and sharing among 
their members and, eventually, with the patient whenever 
possible. Knowledge translation can be described as the 
ability to translate concepts between various contexts by 
stakeholders with different skills, objectives, and even 
feelings [3]. In healthcare and surgery, knowledge trans-
lation looks particularly challenging, as different practi-
tioners (e.g., physicians, nurses, technicians, researchers) 
and specialists need methodologies, organizational pro-
cesses, and resources to effectively communicate and 
exchange information among themselves [4] and with 
patients [5].
During trauma situations, trauma team preparation has 
highlighted the importance of non-technical skills like 
teamwork and leadership. Non-technical cognitive skills 
are related to critical task success. Increased focus on 
non-technical skills during trauma team training proved 
to contribute to better long-term success in trauma 
scenarios. Both team leaders and team members need 
decision-making and situational awareness skills, which 
should be discussed explicitly to boost results [6].
Another crucial skill for trauma leaders and team 
members has been identified as communication, which 
has proved to be a necessary component to ensure and 
facilitate safe teamwork and prevent errors and mistakes, 
especially when teams are multidisciplinary and in emer-
gency settings [7]. Miscommunication among trauma 
team members is two to four times more likely to result 
in fatal errors than among other medical teams [8, 9]. 
Despite the recognized importance of communication in 
trauma team training, a Swedish study found that devel-
oping a secure and effective verbal communication mode 
in interdisciplinary teams remained challenging, espe-
cially when it comes to decision-making [7].
Nevertheless, the role between the trauma team and 
the patient has been evolving over time. Shared deci-
sion-making [10] and patient engagement [11–13], 
which originated in non-surgical disciplines, have 
become widely accepted methods of decision-mak-
ing in various medical fields and are particularly use-
ful when there are more valid treatment options to be 
taken into consideration. The literature highlights how 
patients’ satisfaction increases once they are engaged 
in choosing their clinical options [14]. Given the grow-
ing importance of patient autonomy in modern health-
care and the role that physicians play in supporting 
that autonomy, it is ethically important to make deci-
sions that take the patient’s values and priorities into 
account [10]. Apart from some extremely acute deci-
sional problems, many decisions in trauma surgery 
are preference-sensitive, so no particular procedure is 
obviously preferable for all patients with that condition. 
As a consequence, certain options look particularly 
suitable for shared decision-making. A national survey 
conducted among Dutch trauma surgeons highlighted 
the importance of shared decision making and patient 
engagement to foster good patient care and patients’ 
satisfaction. Still, surgeons showed a strong misunder-
standing of what these concepts entail, and they report 
difficulties in their implementations [10].
Starting from these premises, this paper aims to deepen 
the team dynamics in emergency surgery, by conducting 
an international survey promoted by the World Society 
of Emergency Surgery. Topics like knowledge translation 
dynamics and tools, the relevance of non-technical skills, 
and the general difficulties for trauma teams to work 




This exploratory study of international trauma surgeons 
used a population-based online survey to gather demo-
graphic, knowledge and practice-based information 
regarding their team dynamics.
In January, an e-mail invitation to participate in the 
survey was sent out from the World Society of Emer-
gency Surgery and shared on the society’s website and 
Twitter profile. Three reminders followed through the 
same channels.
The survey was conducted in English through Google 
Forms, and followed the Checklist for Reporting Results 
of Internet E-Surveys (CHERRIES) [15].
The electronic questionnaire was created starting from 
a research protocol shared within the steering commit-
tee. Most questions were linked to previous studies in 
the fields of trauma and emergency surgery [10, 16, 17], 
knowledge management and organization science [3, 18, 
19], and clinical ethics [4, 17, 20, 21].
Before the invitations were sent out, the electronic 
questionnaire was reviewed and filled in by a sample of 
surgeons.
The invitation e-mail included detailed information 
about the survey’s subject and goals, its expected dura-
tion (< 15  min), and the possibility to join the Team 
Dynamics Study Group to continue investigating and 
sharing the results. All the responses were anonymous, as 
well as who the investigators had been.
Soon after the closure of the investigation, the final 
dataset was downloaded into an excel spreadsheet 
file. No Institutional Review Board (IRB) approval was 
sought.
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Survey
The first questions aimed at describing the sample, 
including the gender, the number of years of experi-
ence in trauma surgery, the kind of institution (aca-
demic vs non-academic), the country, the position held, 
the eventual inclusion within a trauma team (insti-
tutionalized or not, and of which kind), the type of 
trauma leader, the courses attended, and the presence 
of diverse team members. Most of such questions were 
gathered from Woltz et al. [10], and Reichert et al. [16].
The questions about knowledge translation aimed at 
testing the surgeons’ awareness about such a concept, 
first with an open question and then investigating the 
translation tools and facilitators. Surgeons were asked 
to give their opinion about the effectiveness of some 
tools [3] with a 5-point Likert scale and identifying the 
ones used in their institutions.
The questions about non-technical skills asked the 
participants to rank the importance of 10 skills gath-
ered from Massaro et  al. [19] using a 5-point Likert 
scale, and then with an open question about the impor-
tance of non-technical skills in facilitating the work 
within Trauma Teams.
One more question was an open one about the main 
difficulties for Trauma Teams to work together.
Statistical analysis
Quantitative data were analyzed using summary statis-
tics; qualitative (free-text) data were categorized, and 
frequencies of categories were reported [10]. The statis-




A total of 402 trauma surgeons participated in the survey, 
filling in all the required answers. The following Table 1 
reports some descriptive statistics about the sample.
Figure 1 illustrates the countries involved in the study. 
Results show how most of the respondents come from 
Europe (66% of respondents). North and South America 
account respectively for 5% and 6%. Asian countries see 
the majority of respondents concentrated in Russia and 
India. In all, the respondents are well distributed around 
the world, even though results from African trauma 
teams were underrepresented.
Figure 2 describes the years as a trauma surgeon, high-
lighting a median of 10 years of experience, ranging from 
1 to 35  years of emergency surgery and the majority of 
respondents (from the first to the third quartile) ranging 
from 6 to 18 years of experience.
Definition of knowledge translation
The surgeons gave various definitions of knowledge 
translation. Two researchers (LC and FDM) rated each 
statement as concordant, discordant, or inconclusive, fol-
lowing the analysis of Woltz et al. [10] and the definition 
of knowledge translation gathered from Dal Mas et  al. 
[3]. More than half of the participants (223, 55% of the 
total sample) gave responses rated as concordant, stress-
ing the need to translate knowledge into practice and to 
pass knowledge and information among colleagues, also 
in a multidisciplinary perspective. 87 (22% of the total 
respondents) definitions were considered discordant, 
as they recalled different concepts or could only show a 
partial view of the phenomenon. The remaining 92 par-
ticipants (23% of the sample) were rated as inconclusive, 
because it was impossible to determine their concord-
ance: the answers were too short to be able to interpret 
their exact meaning, or they only contained a synonym of 
the term knowledge translation. Of those, many surgeons 
declared that they had never heard the term before, or 
they were unsure about its meaning. Table 2 shows exam-
ples of given answers that were rated as concordant, dis-
cordant and inconclusive [10].
Table 1 Descriptive statistics about surgeons and institutions 






Prefer not to answer 3 0.75
Kind of institution
Academic 292 72.64
Non academic 110 27.36
Current position
Head of department 60 14.93
Senior consultant 171 42.54
Board-certified surgeon 109 27.11
Resident 62 15.42
Part of a trauma team
Yes 320 79.60
No 82 20.40
Role of the trauma leader
A surgeon 211 52.49
An anesthesiologist/intensivist 77 19.15
An emergency physician 90 22.39
Others 24 5.97
Part of a diverse team
Yes 250 62.19
No 152 37.81
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Figure 3 shows the word cloud gathered from extract-
ing the respondents’ keywords to describe the concept 
of knowledge translation. To create the word cloud, first, 
we translated the definitions not provided in English (e.g. 
from Spanish, Italian, and Russian to English). Then, we 
cleaned the text from stopwords and numbers (e.g. com-
mas, question marks, etc.). Second, we translated all the 
sentences in lower letter and converted derived words 
using a common stemming English procedure (e.g. 
“speak,” “speaks,” “speaking” were grouped together). All 
the process was developed using the software R and the 
packages “wordcloud” and “tm” [23]. The word cloud was 
created with the top 158 concepts named by at least three 
respondents, excluding “knowledge.” Results show that 
the most used words recall the ideas of transfer and prac-
tical application of health and clinical processes. Interest-
ing concepts mentioned in the description are activities, 
synthesis, exchange, dissemination, scientific, sharing, 
and skills.
From the pure word cloud, we then developed a topic 
modelling analysis to summarise the main concepts 
related to the definition of knowledge translation given 
by the participants. Using computer-aided content analy-
sis, we analyzed the data’s content using R and its topic 
modelling feature to identify the key topics retrieved 
from the given description. Content analysis [24] is a ver-
satile methodological framework that aids in textual data 
organization by allowing categorizing and coding. Topic 
modelling [25] stands as a statistical method used in the 
content analysis to find abstract “topics” that appear in a 
set of documents. To identify and code text into unique 
subjects, the Latent Dirichlet Allocation (LDA) method 
was used [26]. The first identified topic (labelled in red) 
recalls the application, synthesis, and exchange of knowl-
edge to improve the processes and care. Another topic 
(marked in green) reminds the need to transfer and share 
information within the team. One more topic (light blue) 
recalls the translation of research into practice by people 
(being them researchers/scholars or clinicians). Similarly, 
Fig. 1 Respondents per country
Fig. 2 Respondents per years of experience
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the purple topic stresses the application, improvement, 
and transfer of theory into clinical practice (Fig. 4).
Knowledge translation tools
The participants were requested to rate the perceived 
importance of some knowledge translation enablers, 
as defined by Dal Mas et al. [3], using a 5-point Likert 
scale where 1 = not relevant at all and 5 = very relevant. 
Results are summarised in the following Fig. 5.
Results highlight the high importance recognized to 
training, multidisciplinary committees and meeting, 
clinical guidelines and cases, and non-technical skills. 
Interesting enough, less importance is paid to patients 
and stakeholders’ engagement and publications.
Participants were then asked to select the tools that 
they used in their practice, regardless of their personal 
opinion on those. Results are reported in the follow-
ing Table  3. The findings highlight that most surgeons 
(respectively, 85% and 77%) use clinical guidelines and 
cases and training in their daily practice. Around half of 
them employs electronic records and online tools, mul-
tidisciplinary groups, publications, and non-technical 
skills. Interesting enough, only 23% of them declare to 
engage with patients and other stakeholders actively.
Non‑technical skills
The role of non-technical skills [6] is assessed by ask-
ing the participants about the effective relevance of 
such skills, with 373 surgeons (93%) confirming their 
Table 2 Examples and way of rating of given answers to the question: what is your understanding of knowledge translation?
Rated as Given answer Reason for rating
Concordant “The ability to translate theoretical knowledge into real-life 
scenarios”
The descriptions recall the idea of transforming and transferring 
knowledge into something different in another context: from theory 
to clinical practice, from academia and laboratories to organizations 
and people, among team members
“Process of moving research knowledge into clinical practice”
“The transfer of knowledge from academia and laboratories into 
organizations and people who can make use of it”
“Knowledge translation is the process of implementation of theo-
retical and clinical knowledge and skills in clinical practice and 
their impact on patient outcomes”
“Medicine should be based on knowledge translation, which 
is the process of moving research from the laboratory into the 
hands of doctors who can put it to practical use. This is particularly 
important in surgery as it links theoretical knowledge and research 
to practice”
“It is the ability to make knowledge accessible to different stake-
holders by translating it into various contexts”
“Translating concepts in a different context to transfer and share 
knowledge”
Inconclusive “Working together” Too short
“Everything” Not linked to the concept of knowledge translation
“Very important”
“Sharing knowledge” Only a synonym
“I do not know what it is” Unknown
Discordant “Ethical approach to work” Ethics can be linked to knowledge translation but does not describe 
the concept
“Training, through continuing and continuing education” Training can be defined as a knowledge translation tool but does 
not describe the concept
“It means applying daily guidelines in clinical practice” Clinical guidelines can be defined as knowledge translation tools 
but do not describe the concept
“Treat the patient as yourself” The connection with the transformation, sharing and transfer of 
knowledge is missing“Understanding responsibility”
“It is a combination of surgical skills, information, leadership skills 
and personal example”
“The ability to use diagnostic and therapeutic protocols during an 
emergent event.”
“Quality of service”
“The ability to know how to manage every situation”
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importance in emergency surgery. An open question 
asked the surgeons to argue about the reason for their 
answer.
Figure  6 reports the word cloud gathered from the 
analysis, with the top 158 concepts named by at least 
three participants, excluding “non,” “technical,” “non-
technical,” and “skills.” The most used words recall 
the ideas of communication and leadership within 
the trauma team. Interesting concepts mentioned in 
the description are management, coordination, team 
members, care, and patients. Adjectives like “crucial,” 
“essential,” and “good” are used to stress the concept.
Similar results can be gathered from the topic mod-
elling analysis, as reported in the following Fig.  7. 
Again, communication and leadership play a central 
role as the main non-technical skills to facilitate emer-
gency surgery teams’ work.
Main difficulties for trauma teams
One last question asked the participants to freely 
describe the main difficulties encountered by trauma 
teams to gather effectively.
Figure  8 shows the word cloud gathered from the 
analysis, with the top 158 concepts named by at least 
three participants, excluding “trauma,” “team(s),” 
“work,” and “working.” The most used words recall a 
lack of time, communication, and training. Interest-
ing concepts mentioned in the description are difficul-
ties, trust, leaders, ego, responsibility, schedule, stress, 
and multidisciplinarity. Some participants also men-
tioned the challenges related to the management of the 
COVID-19 pandemic and its related disruptions.
Similar concepts can be gathered from the topic 
modelling analysis, as reported in the following Fig. 9.
Fig. 3 Word cloud analysis: the concept of knowledge translation
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Fig. 4 Topic modelling analysis: the concept of knowledge translation
Fig. 5 Knowledge translation tools per importance
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Discussion
Trauma and emergency surgery can be defined as a chal-
lenging setting for a variety of reasons: time constraints, 
lack of information about the traumatic event and the 
patient conditions, and the need to put more speciali-
ties and skills at work. Trauma teams should then employ 
knowledge translation mechanisms and tools to transfer 
and share information effectively, often relying on non-
technical skills like leadership, teamwork, and commu-
nication. Clinical decision making appears crucial, and it 
may also involve the patient whenever possible.
The results of our international survey among trauma 
surgeons offer exciting insights on the abovementioned 
issues.
Table 3 Knowledge translation tools used
Tools Number Percent
Mobile electronic medical records and online tools 203 50.50
Training 309 76.87
Multidisciplinary committees and meetings 199 49.50
Networking and international experiences 242 60.20
Publications 235 58.46
Clinical guidelines and cases 343 85.32
Patients’ and stakeholders’ engagement 91 22.64
Non-technical skills 227 56.47
Fig. 6 Word cloud analysis: the relevance of non-technical skills
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Regarding knowledge translation dynamics, most 
emergency surgeons are aware of the concept and its 
meaning. Still, most of them stress more the “bench 
to bedside” effect rather than its validity in all clinical 
processes, especially when multidisciplinary staff mem-
bers are involved [3, 4]. Moreover, half of the surgeons 
do not have a clear idea about the meaning of transla-
tion, as they report not knowing much about the topic, 
or they have only a partial view of it. Still, moving con-
tinuously back and forth among theory, training, and 
clinical practice appeared fundamental in their under-
standing. The lack of consensus about the awareness 
and meaning of knowledge translation calls for dedi-
cated training and dissemination activities, like work-
shops, dedicated congress tracks, scientific journals’ 
calls for papers, and symposia. Sharing practical cases 
may also stand as an effective strategy to disseminate 
the potential of knowledge translation mechanisms to 
boost the team’s performance and outcomes [4].
Fig. 7 Topic modelling analysis: the relevance of non-technical skills
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Responses about the knowledge translation tools, 
as recognized by the literature [3, 4], reveals several 
appealing results. Almost all of the survey’s partici-
pants recognize the value of training, which stands as 
one of the World Society of Emergency Surgery’s core 
values. Non-technical skills, clinical guidelines, and 
multidisciplinary teams are also mentioned as rele-
vant. Interestingly enough, a lack of consensus emerges 
when it comes to patients’ and stakeholders’ engage-
ment, as surgeons seem to have opposite personal 
views. If these results may depend on a variety of cir-
cumstances (age, type of education, kind of institution, 
geographical location, among others), the type of tools 
effectively used in the clinical practice follow a simi-
lar trend. Indeed, clinical guidelines and training are 
largely employed by the sample. Only around half of the 
surgeons reported using electronic records and online 
tools, multidisciplinary committees and meetings, pub-
lications, networking with international colleagues, and 
non-technical skills (especially communication) in their 
daily practice. Such results seem in contrast with the 
latest trends in surgery, which highlight, for instance, 
the increasing use of new technologies, e-health, tel-
emedicine and online tools [27–29], including Artificial 
Intelligence and Machine Learning [30, 31] in support-
ing surgical decision making [32], and the recognized 
importance of non-technical skills in trauma surgery [6, 
9].
Confirming the analysis of Woltz et  al. [10], less than 
one out of four surgeons reported engaging with the 
patients and other stakeholders in daily practice. While 
this may depend on the type of emergency or disaster to 
manage, shared decision making and patients’ engage-
ment appear to be more difficult to implement. Our 
results suggest that a need for surgeon education and 
training in shared decision making and patients’ engage-
ment skills emerge. Increasing awareness about the 
ethical importance of the topic may foster joint decision-
making in trauma surgery, contributing to patients’ satis-
faction [10–12].
Fig. 8 Word cloud analysis: the main difficulties for trauma teams
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Surgeons recognize several difficulties in conducting 
their work within teams. Problems are highlighted in the 
trust among colleagues, in authoritarian relations with 
leaders, in the presence of a strong ego, heavy respon-
sibilities, schedules, and stress, also connected with the 
COVID-19 emergency [33–37]. Interestingly enough, in 
contrast with what the literature claims [3, 4, 38], multidis-
ciplinarity is mentioned more as a liability than as an asset. 
Scientific societies should address such difficulties in offer-
ing dedicated training and support, both during residency 
and continuous clinical education throughout a surgeon’s 
career. Again, knowledge translation mechanisms and 
facilitators [3] and a “one size does not fit all” approach [4] 
may mitigate several of such difficulties.
Conclusions
Team dynamics appear fundamental in trauma and 
emergency surgery. Our international survey under-
lined how multidisciplinary trauma teams need to 
operate under great pressure, and tailored mechanisms 
Fig. 9 Topic modelling analysis: the main difficulties for trauma teams
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and processes should be put in place to facilitate team-
work and performance. Dynamics involve both the 
work within teams, as well as the relationship with the 
patients. While several difficulties emerge, especially 
during pandemic times, mitigation actions are required 
by scientific societies through training and practical 
tools and solutions.
Further analysis on our data may offer practical 
insights dividing the sample according to unique par-
ticipants’ characteristics (such as years of experience 
as an emergency surgeon, role within the trauma team, 
being part of a diverse group or an academic versus 
non-academic institution, gender), to see if results 
change or are confirmed, and therefore if different solu-
tions can be offered to different professionals. Although 
the sample may be appropriate, it is not equally dis-
tributed from a geographical perspective, since most 
of the participants come from developed countries like 
those in Europe, America, and Australia. Further inves-
tigation would be needed in low-income or developing 
countries.
Moreover, the particular time in which the survey was 
conducted, in a “new normal” following the COVID-19 
pandemic among surgical disruptions and the stimulus 
towards new technological solutions, can offer unique 
opportunities to implement modern tools and practices.
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